Co-encapsulation of anti-BCR-ABL siRNA and imatinib mesylate in transferrin receptor-targeted sterically stabilized liposomes for chronic myeloid leukemia treatment.
Chronic myeloid leukemia (CML) is triggered by the BCR-ABL oncogene. Imatinib is the first-line treatment of CML; however imatinib resistance and intolerance have been detected in many patients. Therefore, new therapeutic approaches are required. The present work aimed at the development and application of transferrin receptor (TrfR) targeted liposomes co-encapsulating anti-BCR-ABL siRNA and imatinib at different molar ratios. The encapsulation yields and drug loading of each molecule was evaluated. Anti-leukemia activity of the developed formulations co-encapsulating siRNA and imatinib and of the combination of Trf-liposomes carrying siRNA and free imatinib under two different treatment schedules of pre-sensitization was assessed. The results obtained demonstrate that the presence of imatinib significantly decreases the encapsulation yields of siRNA, whereas imatinib encapsulation yields are increased by the presence of siRNA. Cytotoxicity assays demonstrate that the formulations co-encapsulating siRNA and imatinib promote a 3.84-fold reduction on the imatinib IC(50) (from 3.49 to 0.91 µM), whereas a 8.71-fold reduction was observed for the pre-sensitization protocols (from 42.7 to 4.9 nM). It was also observed that the formulations with higher siRNA to imatinib molar ratios promote higher cell toxicity. Thus, the present work describes a novel triple targeting strategy with one single system: cellular targeting (through the targeting ligand, transferrin) and molecular targeting at the BCR-ABL mRNA and Bcr-Abl protein level.